than 9 as shown in section 2. This required a divisor of 12.5 instead of 4.5 so as to achieve the required number of equations to solve for the original pixels. The effect of this process on the aerial.tif is given in Figure 3 (c). To store this heavily blurred image required 0.5 megabytes yielding a compression ratio of 6 based on an already TIFF compressed aerial image (LZW protocol). Note that the blurred image did not present any defects along the image boundaries which are usually the case for standard convolution low-pass filters based on pixel group processing. To blur image 3-a so as to obtain image 3-c took in the vicinity of 20 seconds. However, reversing the process (i.e. decoding) so as to form and solve the system of equation for 2500 unknown (2500 original pixels) required 3 seconds. Hence the entire restoration of aerial.tif needed approximately 120 seconds (that is 40 block). This makes the proposed blurring/deblurring process asymmetric, whereby the coding/decoding procedures require different time spans. This time was calculated based on the clock function of Matlab 2014 on a windows 7 home premium platform with a 2.10 GHz processor, a RAM of 4.0 GB and a 64-bit operating system. The system of equations to solve for these 2500 pixels was replicated exactly in the same way for each of the remaining 40 blocks. The only variation to the system would be of
CONCLUSIONS
This paper provides an alternative system for data encoding and compression of digital images representing data which utilizes controlled blurring in line with a blurring code that renders the original scene blurred and degraded in the encoded image. The blurred image can be decoded successfully with knowledge of the blurring function, which can readily be changed from time to time so as to suit different personal or security requirements.
In image deblurring, a given original image can be restored. The key issue is that some information on the lost details is indeed present in the blurred image, but this information is "hidden" and can be recovered by knowing the details of the blurring process. The original image cannot be recovered exactly due to various unavoidable rounding approximations when representing the image with a limited number of digits.
Further tests are required to determine the effect and/or other types of low-pass filters using in principle the same process described in this contribution. Sufficient is to say that deblurring images by simply applying sharpening or high pass filters kernels to a blurred image do not produce satisfactory results. Although sharpening operations enhance features of an image, it should be mentioned that they add no information to it. Also, although in a sense blurring and sharpening are opposite, they are not true inverses. That is, making an image blur and then sharpen it, or sharpen it and the blur it, does not recover the original. The information then is lost and when these operations are applied they cannot be restored.
